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. REPORT-ON THE ADMINISTRATION OF THB MBTBO~OLOOICAL 
DEPAInMBNT OF THE aOVB~NMBNT OF IIliOIA IN 1\121-22. 

CBlEl" FEATURE!! OP TEll YEAR. 

1. The efficiency of a scientific department is so completely dependent 
on the maintenance of a trained staff that the loss during 192C22 of two officers 
in addition to the two of whom we were deprived in the prcyious year has 
been the most important fact in the histoTY of the year; and both officers, 
Mr. W. A. Ha~wood and IIfr. T. K. Chinmayanandam, resigned on account of 
di .... tisfaciion with the ray and prospects of the dcpartment. Mr. Harwood 
was offered and accepted a post under the English Meteorological Office, and 
is goeatly missed in the upper.air observatory at Agra. He had there don. 
several ycars of actin and .... luable work ; and he was relied npob in· Connec· . 
tion witlt the increased nethities of the observatory which, it had been. con· 
fidently hoped, would ha"e been possible after the conclusion of l'~ace. Mr. 
Chinmayanandan:. 1'IIS O)1t'! of the Jnost· l')"oruising of the younger_ 
physici.ts of India ; bnt after some two years' service in training at SimI,. 
and as Dircctor of the Bombay observatory he has reverted to the Accounta 
Departmcnt. 

Mr. Harwood '. vacancy was filled by Mr. Chatterjee of the Presiden~y 
College, Calcutta, and Mr. ChinmayanaDdam's by Dr. S. K. Banerji· of the 
Co!\ege of Science, Calcutta. To one \)f the vacancies of 1920 in the Simla· 
office If T. ~honi of the Wilson College, Bombay, was appointed in Mareh 
1922 ; but the other vacancy is still unfilled. None of the newly appointed 
men had a technical knowledge of meteorology and it has heen with very 
great difficulty that the routine work of the department has been carried on. 

Fortunately however some progress in research work was rendered pos· 
sible by the presence in the Simla office for some months of three workers not 
connected with the department : for their benefit weekly 'colloqaia' were 
held at which papers were read and discussed. ¥r. J. C. Kameswara Rav, 
If.Sc~ a «'search stu'].nt from the Calcutta Uuhersity, made a careful 
analysis of all the cold weather storms for the past twenty years and thua 
appreciably adnnced the preparation of type maps for daily forecasting: 
~fr. C. Seshachar, M.A., in training for service in the Mysore Statc, investi· 
gated the evidence from the lakes of the Tata electric power company regard. 
ln~ the influence of rorests and lak ... on rainfall: and Mr. P. C. ~fahalaonbis, 
a Calcutta Professor, critically examined by statistical methods 80me im· 

, portant EUl"opean work on the inter-relations between pres.c;ure and tempera
ture in the upper air. The methods of forecasting for the winter rains and 
for the monsoon have also been advanced a sts!!e further: early in the year 
investigations on the monsoon of the Peninsula during the past 45 years led 
to a formItla based on ouly thr .. factors which predict. over two·tbirds of the
variations of the rainfall, as compared with a half, which was given by the 
formItla of 1908 : formm for other parts of India were. also obtained. A more 
.recent examination of conditions at the centres of action which largely control 
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weather over tbe earth haa brought to ligbt furtber relati(ltlOl ; but "'!rT __ 10 
'\I'ork has y~ to be carried out before a reliable detailed foreeaoi tan ... ~oo......t.. 

Mention should also be made of an investigation by )1r. Field DOW eom~.d 
at Agra. For tbe exp09llre of thermometen the department has always a-J 
large open.sided sheds to prevent tbe mn's rays and the radiation from .be 
heated gronod from allccting the instrnments. These oheds are !laid tl) have .,« 
formerly leas than Ra. 200 but now are priced at about Ra. 800 ; and the emplny
ment of some different device for efficiently sbading thermometomo is !herdore 
desirable. Experiments with other types of .hed and with nrious lou .. ed 
Stevenson sereen. have been in progr .... at Agra for the p3JOt two yea.,. aM their 
eharacteristics are now known for me in India. A. a result, Ste'ff""",,n """""" 
are to replace all sheds in India as opportunity offe ... , and SA the n.".. ~ .. 
will coot only about Ra. 50 each, their use will result in saving annually aOOot 
Rs. 9,000. 

Tlie scientific side of the upper air work begun in Agra in 1914 .. ao ham
pered greatly during the war by tb. absence of officers on field Berrie". This 
year however a real advance has been made in the diseworion of results. Prom 
the pilot baJIoon ohscrvatiOtlJl which tell the velocity and direetion of the IlPP"I' 
winds we have gained a clearer conception of the general riren1ation Mer India 
in the two monsoons; the instrnment balloons which have been ..-nt up to 
'record the air temperature, pressure and humidity 89 they ascend, thoru<h not 
very numerous, have been sufficient to dic;close the approximate values of th~ 
elements in the different Reasons at all heights np to 35.000 fffi_ l(~f)i" 

giving aJI the available data of winds at various heights han been published 
for the use of aviators, and diseu.ssious of the other dsta on these ""bjeets are 
ready for publication. • -

Upper air stations were started at Quetta and Peshawar to BelTe th" needs 
of military aviators fiying on the frontier. Similar observations were nstUDM 
at Calcutta and Akyab, and were continued at Agra, Lahore, Simla and 
Bangalore. Upper air measurements from aJI these stations ex""pt Ban.,<>alo.., 
are available every morning at Simla for use in preparing a daily telegram 
for aviators in north·west India and in forecasting the weather generally. 

Mention '11'89 made last year of the increase in responsibilities of the 
department in relation to npper air work for the Royal Air Fo..... A forther 
nemand for similar information has been arisin ... in eonneetioD with Artill~lT 
practice camps, and by way of trial three of these ban been attended in the 
past by baJIoon parties from Ag;... It is noderstood that as a result of the 
use!ulness of the work done in these camp-' the demant"! in the eoming year win 
bo mcreased, and Agra has been provisionally a'ikM to make arran""mmts 
to.send baJIoon parties to eight camps MUlginll' in site from Bel::aum to Quelta. 
WIth the present stat! it will not be possible to meet the whole of this 
demand. . . ~ •. "- ~ /:'"..f, 

The warnings for po)"ta aod shipping iu' the Ra.. of Ben.....u and tM 
:Ar.bia? Sea w~r. on the whole carried 01lt su""es..fullY. In the' Iq;,ht of the 
fuller info,:"alion subsequently availahle from I~ of ships. .... hich enable us 
to test the inferences made at the time from the coast obsPrvation.... ..... find 
t)lllt 21 the seven storms which formed, the warnings for four were eo......,. .. 
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for tM other thNe the wamings, thon"..J. lesi aeeurate, g .... e a eorreet interPret
~ <d: tM infor.Dation at our disposal It is unforr.male that ships.in stormy 
...... ther ~ seLiom. realise that inf,,",,"rion traDsmitted to lIS 'WOUld be of 
tbf. greate5l nllIe to other ships by improTing ~ mIiability of !RJr _storm 
sertiee. 

Toe wunings m-d during the year. dUelJy to irrigation and nihraY. 
oa.ers, for bea.y rain likely to cause floods ~ the ...... sjop of app~ 
repons. In addition telegrams .. ere sent to thNe militaQ" authorities in eon
neerion with the operations in "azirist.an ; and of these the General Officer 
Commanding ""jd • throngboat the operatioDs of 19"20-21 and tIie ~ ana Column 
operatim!s these wires baTe ~ of the g=test nlue.' 

Owing to the strin,,<>eMY of the filwleial situation 110 progress has been made 
in the projeet of traDsferring the YOrk of the CoJaba obsenatory and of the 
Bombay lIeteorologieal Oiiiee to a single eombined institution at Julm, where 
the Bombay aerodrome ..-as to be estabIisbed. Twv other building projeels 
ha", ~ p~ and baTe ~ .dministrame approval, one for a new 
eJgine lo.J:;e ar A.,...a and the other for a new 1riog to the Simla offiee, 1rbieh 
has at pus"nt 110 wo.bboI' and quite iosulE.eent librar,y accommodation. 

-The ebart at the end of ~ report iIlosttates the general ebanges in aetirit7 
and in budget provision for the year. 

2. Mr. W. A.. Harwood, lLSe., resigned his appointment, and llr. Il'. K. 
Ctimnapnandam, lLA.., Ie.erled to the Finanee Department, during the year. 

Mr. G. Chatterjee, lLSe., and llr. V. V. Sohoni, B.A:., B.Se., joined the 
~ and were appoint!d lleteol!llcgists, being posted to Agra and Simla . 
:..speeti.eIy. . 

Mr. P. N.llitIa, lleteorologist, BombaY. made OTer ebarge to Mr. W. A.. V~
D'llozari<! on the forenoon of the 1st Aprill9"2L 

Dr. Savoor took 0Ter eharge of the po.-t of Meteorologist, ¥adras, from 
Mr. ~ from the 4th llay 19'>..1. . -

• 

3. The work of warning Indian ports of the approaeh of eyelonie storms or 
of bad weather is performed from the Simla office by the Director-Geueral of 
Ob&erntories, and from the Calcutta offiee by the Meteorologist, Calcutta. 

Thirtytwo ports are warned from Simla for storms in the AIabian Sea. 
Fortyoue ports and nineteen BiTer Poliee .tations were on the list at the begin. 
ning of the year for warnings from Calcutta for storms in the Bay of Bengal ; 
bat of these Table Island and seven BiTer Police stations ~ subsequently 
di=r.tiuned. In ... ldition to these special mes;ages sent during stormy 
'lll'eather the ~1ogi.-t, Calcutt3, provides shipping at thirIeeu ports, with 
daily information ~g the weather over the Bay under a special system of 
"additional .. signals Shipping at sea is al!o supplied with the latest informa
tion ~ ~ w~ bY. means .!If ~ b~ w~ are trana-



milled twiee daily from tbe radio otati0tJ8 at Bomba,., Karaehi, (;aJ.oIt .... 
RRngoon, Madras, Port Blair, ~ratara, Ceylon and Adm.. TM weatb'.r bollotma 
froln Matara and Aclen were otarted in March 19'20 at tbe req.- of lbe 
Admiralty. A complete account of the warning oyatem may be fmmd hi tile 
.. Code of Storm Warning Signala for me at Indian Porta ", obtaiDabie f~ 
the Superintendent of Government Printing, India, at Caleutta .. 

W,\lUlINOS I'OR STORHS IN THE BAY or BE5oAL. 

4. During the year warnings were issued for nineteen ~ but """" 
of them ws.. classed as .. severe ". During aix of them (21st-10th .July, 31st 
.A ugnst.4tb September, 5th-8th October, 24tb-Zitb Oe!ober, 7th-9th SOT""''''''' 
and Zith-3Otb December) winds at sea reached gale foree ; the lint and liftlo 
were storms of moderate int'!llllity and otheno of only alight inteosit,.. The 
wornings were correct and complete ex .. pt that in the fonrtb storm 011 tI:e 
.25th October the depr .... ion ,"as located in tbe south·west instead of the eenl:e 
of the Bay and that during the moderate storm of the 7th to 9th S.,.."",ber .. 
careless barometer reading from Diamond Island led to an inaeettraey in fixing 
the position of the storm centre on the morning of tbe 7th: this error .... 
brought to light and corrected ten bours later. In addition to the ninet ..... 
disturbances mentioned above there was a eli.turbane. between tbe 7tb and 
9th April which moved from the ooutbwest of the Bay and disappeared 06 
tbe north Madras coast: altbongb winds reached gale force in this on one dsy 
it did not develop into a cyclonic storm, ws.. difficult to dcteet from the land 
observations and passed unnoticed: I!O far as is known no Wss resulted.. 

W AllNINGS FOR STORMS IN THE ARAaIAN SEA Dt'lllNG 'filE YUL 

5. The Simla office warns the west coast ports not ouly for stonos, but also 
for squally weather, especially at the beginning of the monsoon.. There ~ 
nine periods of disturbed weotber in the Arabian Sea for .. hich warnings were 
is.uCtI ; and only QD~ of tb ... cU.,urba1!Ces, 1",,1 of (ldober 9th·l3th, developed 
into a cyclonic storm. This originated in the Bay where it was so amaH thaI., 
although it bad a core with hurricane winds, it was hardly fell at a distanre of 
60 miles from the centre; and no indications were ginn at the <D8St _tiona 
of its severity. It crossed the Peninsula. with quite. unnsual rapidity and 
developed into a :reve~ stonn in lhe Alabian Sea at onep. instead of in one or two 
days. In tbe absence of all wireless information from ships which had experi
.nced its violence it was me\itable that this should be greatly under-estimated ; 
SO the warnings WCl1~ Dot h~i-Jted early t'liongh and were lowered too 8OOIl. aod 
shipping and ports were warned for tbe emtence of a depression only, instead 
of for a severe but BDlall storm. _ 

"FLooD WAIINING AND WEATHER FORECASTS TO DISTBIC'l', IllluGAno.~ R.t.ILWAT 
AmI OTIIER OPPlCEIIS. 

6. This work is carried out chiefly by the Simla Met ... rol"l!ieal Offio:e. and 
partly by that of Calcutta. The arrangements have been made at Tarious times 

. r-nd differ considerably in cbaracter, according to the Dature and e:nent of the 

.Hood ,,-r weather warnings required by the officers eoueerned. In _ .,...'<.,. 
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these offie ..... require tel,grams either warning lh~m or advancing storms likely 
to give heavy rain, or infornUng them of the actnal occnl"J'ence of heavy rainfall 
likely to give rise to &evere Hoods which might injnre railways or canal works ; 
and in other eases, they require' warnings or forecasts of the weath~r for as 
long a period beforehand as possible. 

The number of district officers and officers in the irrigation, railway and 
other departments to whom 1100d warnings, weather forecasts or intimations 
of the likelihood of rain daring the dry season were sent from Simla amounted 
at the end of the year to 231. There were also·7 officers of the Telegraph 
Department who required 'Warnings for strong winds. 

In order to provide against serious loss of life and property in inland Bengal 
whon a cyelonc from the Bay has crossed the coast 461 officers were added to 
the list of those wamed by the Meteorologist, Calcutta; of these 40 are'requested 
to hoist signals nuder Appendix D of the Code. 

The number of special forecast and waming messages sep,t from Simla 
during the year was 2938 and from Calcutta 820. In addition to the telegrams 
from the Meteorololrieal offices at Simla and Calcntta 884 telegrams of actual 
heayY rainfall were sent by observers direct to various officers. .. 

Instroctions were issued by the Government of India in 1898 that every 
ollicer to whom storm or Hood warnings are issued should, in the month of 
January of each year or, in the case of military expeditions, at the close of the 
campaign, fo~a["d to the head of this department a brief return of the warn
ings received and should also report whether the warniugs were satisfactory 
and whether any ehanges might be made to' iner~ the usefulness of the 
warnings. 

Reports on the ordinary storm and Hood warnings foe ,he ealendar year 1921 
were received from 41 officers. Of these 24 stated that the warnings were 
satisfactory, and the remaining 17 offered no remarks. 

A comparison of the reports of Hoods and of heavy rain with information 
supplied to the various officers would appear to show that the system is working 
satisfactorily, and that most of the warnings issued were of valne to the reci
pients. As illustrations the following extracts from reports may he of 
in~'!!rest :-

The Exeeutive Engineer, Rupar Division, Sirhind Canal, wrote I-
" They (the storm warnings) continne to he of interest and value to 

officers-in-cllarge of the Head-" orks. These remarks apply eqnaiIy 
to the telegraphic warnings and the daily weather reports "_ . 

• 
The Port Officer, Orissa Ports, False Point, stated that _ 

" Telegrams were satisfactory and effeetive in giving timely warnings 
in alm"st every ease, except a few which were hinder~d in transit ". 

The Chief Engineer in Sind stated that I-
" The warnings were timely and satisfactO"ry in every respect and no 

change in the system is wanted. I appreciate the eare andJ'e
gularity with which the warnings are issued hy the M:e~rQI9giea\ 
npn:artmpnt ,,_ 
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The Snb-Divisional Officer, nehri 8ub·d;. iw .. , _ 0-

!' l.'hese teleg,a"", (6! tho 26th nnd 25th July llr21) ...... e '1"'7 .....t, 
. and timely, warning for a very quiet rising &od ". , 

SUPPLY or- M£T1:OlWLOOJCAL L .... mnu'DOS. 

7. In additinn V) the u..etcorological illf6,.",,,,jC>D poblu.hed by the &par 
ment, "JIecial i6forn.alion was supplird to IJ:e :'leteoroJc,gieal Department. ( 
England, Anstralia /lDd Egypt. CJimato)(Jgiea! information, at timea inTOIriD 
apecial eaJcnlation, iM aloo provided for sanitary and other oflieen or Go ... n 
ment as well as for private firms who are willing to pay the a_ n-rn. 
incurred. The !'Xtent to which the department is ntilised in this JDaJIDer w:i.i 
be seen from the chart appended. 

, MEDICAL DEPABTlIENT. 

As in previous years the department Ju.s supplied information in <!OnIl" 

lion with CIIS<'R of heat-stroke. among British soldiers. .As information WlI 

required whene .... r the wet bulb temperatuTe ,use ahoTe 75 and .... _ .. 
• our observatori..,. recorded readings at & honn; only, wet maximum thermo 

meters ,'ere n.aintained at Dine' cantonments . in north-west India and tho 
readings were rnprlied daily to the local medical authorities from the middL 
of April until September_ 'Thc readings were also telegraphed daily to Sim\J 
and transmitted imrlediately to Army nead~-uarters, :Medieal Branch.. 

1m-ORMATION TO AVIATOI/S. 

A general forecaSt for north-west India with a summary of the eristiDl! 
upp~ winds was telegraphed daily up to the 15th March- 19'22 to the BoyaI 
.Air Force, Hcadq1l!ll1ers, who iiistributed the information to all squadrono 
concerned; burin ,iew of the financial stringency these daily telegrama wen 
-discontinned after the 15th March. 

W ARNINOS TO TIlE Mn.ITABY AUTHORITIES IN W AZIIIISTAN. 

In reaponse to a request for " early forecast by telegram wheneTel' there 
is a likelihood of bad weather in Waziristan .. warnings were &ent to the 
Gencral Officer Commanding Waziristan ForCe, Dcr .. 1smaiI Khan, throughout 
the year, to the Orec.r ConUllan<iil1g, WIlDa Column, Jandola, till the 7th 
l"~brnnry 1922, "!ld to the Al1l1Y Headqnarters, Kohat District, between the 
5th Jou"ary to the 8th lI!a"ch 1922. In .,king for the continuance of 
these warnings to his address the General Officer Commanding the Waziristan 
Force remarkea that .. thronghont the operations of 1920-21 and the Wana 
Column operations these wires ha'·e been of the greatest valne n • 

• 
UPPER Am WORK. 

S. ~ increase m the nnmber of pilot balloon stations was made, repairinar 
to some extent th~ disadvantage. suffered in tho previons year from the neffS
oily of closing- sta~ons and parting with trained stafC. Thns Calentta and 
Jlkyab pilot b:illoou stalions were roop~ned ill May and August, while Qaetta, 
!D~ r~!!W!!~ ~!!r!! started ~ JJ!De and September reapectiv~. 
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The central ob""rva~ory at Agra, besides llXercising a close sup~rVision over -
thc current work of these outstations, . was bftsy clearing up the war:tim. 
arrears in the computation of upper-air data. -

A complete analysis of cloud obs'!fvations made from 1914 to 1919, and 
also of observations with kites and sOlluding b.lloons made up to the year 1918 
was undertaken, and three papers gh·jng the ~esnlts of this work were compiled 
for publication in the India Meteorological Memoirs. 

A paper" On exposures of thermometers in India" was sent to press for 
pubHeation in the llcmoirs, and two napel's w('re T'l'f:pared by Professor P. C~ 
1Ilabalnnobis, on the seat of activity in the upper-air and on the cffect of errors 
of ou:::cn"ation 011 npper.air relationships. 

RESEARCHES BY TIlE SmLA STAFF. 

9. Shortness of staff prevented any of the gazetted officers from carrying 
on systematically the preparation o[ type maps for daily forecastIng, 'a matter
of pal amount importance. 

Statistical work for investigllting thc ,·e1ation of pressure at centres of 
action with the mon~"'I(m rainfall --.of tbe l'cl1in~lIJn was undertaken, and a 
formula was obtained which would enable thc department to make a forecast 
in Februsry with a correlation .o-<,ffieient r.early as high as that obtained 
with the old formula for the .Tune forecast. For the forecast in June a formula 
was found which ~a"e n con-elation ('o-effiC':it'n! of 0.8, i.e., which should give 
indications re~arding 80 per cent. of the variations of rainfall. The investi
gation was extended to the monsoon rainfall of north·west India also, but with 
less success. 

OnSERVA.TOJUES. 

10. The Directors of the solar physics observatory at Kodaikanal and of 
the magnetic obscrvatory near Bombay puhlish separate annual reports to 
which reference may be made for secouuls of their work. 

4 

The purely meteorological obsen"atories under the department's care 
numbcr 281, and include stations as far afield as Tehran, Kashgar,.Aden and 
Seychelles. Their classification according to thc frequency of the times of 
observation and to tlte number of elements obser .... d was'described in the 1918·19 
report. While the mainteuance of these observatories, the supply to them of 
tested instruments, and the careful scrufiny of their observations to detect 
mistakes naturally ~tail much work at headquarters, it seems unnecessary to 
deal with it in detail on account of irs rontine character. The correctness of 
obscrvatinn.o:; depends upon the continllanee of f:!ood exposure and condition of 
instruments a1: (lbservatories, Rnel upon tJIC nCCUl'acy of reading by observers. 
The former point can only be 6ecured hy ilJspecti~n visits of trained officers, 
but the latter can to .ome extent be '"'timnted at headquarters from the data 

• received. A judgment on the .tandord of <.curacy maintained in reading the 
instruments may be I!athered from the !lamber of mistakes detected in the 
data for the Indian Daily Weather Report. The statjons of great reliability, 
in which at moat one mistake has heelI detected, numbered 12, while the 
number at which more than 50 mistakes were made was 9. -



JIfS/"ECTIOII' or OaaEBTATOBIEII. 

11. This essential reqnirement for lhe mainWlaDee of ~ ill ~ 
BUIlered again ... a reouJt (,f tbe contilwed .bortn ... of ota/f, and durinc the 
Ja.st BeVen yean the amount of iMl'eetion bllJl IaUen to aboot a third of the 
pre-war standard, the work having to be Wt mainly to the JringJe I~ 
of Oinlervatori .. , Jllr. P. K. Gbase. Thill omp.. in.<q>eeIed 35 o",,","atones 
during the year, 1I1r. H. (''batterjee 3, while the Direetor.(}~ of Oboen'atorieo 
made inspections at Alipore, Agra, Bombay and Madras. 

It w ... Hlated la.&! year that it would be nte......,. to arrange for more 
frequent inspections in future, if reliance ... ere to be placed npon the data of 
obserntories, and with tbe r~ent appoimmmts to vacant gazetted ~ tIaio 
should soon be poaaible. 

MARINE lII£n:oBOLOOY. 

12. The want of weather tel"llrnlT~ from ships at sea ha.& ahrays fe>nDed 
a difilenlty in the determU:atioll of the mov.",ent and intensity of IItOnDS ; 

inferences had to be made from tbc 1"'3St observations only. To arrive al 

correct conclnsions about .1orm. in the Arabian Sea ..... especial)y dif5eal1, 
... their movementa had generaUy to oc inferr'" sOlely from the oi>oerntioDs 
r""eived from the west roast of India, where moreover the Western Gbsta haft 
a disturbing effect npon the wind directions. Aceordingl;r a !Ipt .... 1I'U 

organized in 1914 for collecting weather observations from ship' by ....-inle. 
telegraphy; 'but shortly aner it, inlrotloction it had to be stopped on a_t 
of the ... ar and it c<JIIId not be resumed unti: 1920. The llareooi Company 
were ... ked whetber thcy ",DuM allDw we:rther messages to be transmitted 
free of ships' Chal'gL'S, a conces.,ion allowefl to one or two other eonntries and 
tbey agreed to this plopr,,,,,I, ",hi.h took .F-eel from the 1st July 19'21. The 
system worked fairly wcll <loring tbe yenr, and the m_ .... reeeived during 
disturbed weather, though few, were very useful in determining the moTemelll 
aod intensity of storms. 

The number of wireIe"" weathel' Dl""""P" from ships .... ived at Simla 
durinlt the year waa 649. The thanks (>f the Department are doe to the Com
mande ... of v"",,cis sailing in Indian .. 'aters for eo-operating with it in' Ibis 
matter. 

A t Calcutta an 1 Bombay a clerk nt £:lob port speuds bill ... bole time in 
visiting ship'~ makin'! in each c"s" u copy of the log and a eomparison' of the 
ship'R barometer with a secondary st~nd.rd, for the' purpose of applying the 
necCBMry coneccons to the readings in the logs ; and, after the barometer 
compnrisOn. have been made, a .tatement of the error of the ship's barometer 
is given to the eal'ta in, in <'ose he ~1;JouJd desire to maJre use of iL The number 
of shipR visited is matedally less than tlmt of the veooels ... hiob earne into port. 
but it ill ampl .. for th- puryoses or-the depnt1meut. 

The data thuR obtained Ill.., utilised in the preparation of eharta of cI»
turbanc .. in the Boy of Bengal nlld the A .. bian Sea for future rete......,. ill 
.:cnnection with the storm warning work of th~ department. and in d~ 
liP an account of the lIIormo of the yem' f(lr publicatiou in the Anooal S1UIlIIW'7. 
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- . The arTiHgement made with Royal Alfred ObservatorY at lfausitiuS, for 
collecting" mad"e data fr~m the ·Indian Ocean, has been continuod, and the 
thlWks of this departmenturb IIgain du~ to that office for thUB supplying" large 
/UIlollllL of useful data. ' 

/'iN9WF.lLIo REGIL"TIIA~If)N IN 'rIll! 1l0UN'1A1N nIS'I'RIOTS '1'0 'I'IlE NoatH ANn WEST 
011' INDU. \ . -

13. The infor:nation as to the amount, distribution and time of occurrence 
of the snowfall ill the Himalayan and Afghan mountain areas was on the whole 
'tolerably compl.to, and the thanks of the department are 8$ain" due to <the 
~~us officer. who have collected and fllrwarued it • 

• 
R.uli.'PAlJ. REGISTBUION. 

14. The registration of rainfall in India has invariably been earried out 
by tbe Jlrovir.cial authorities. In 188~ a uniform ayotem was introduced by 
the Govermmmt of India, and the Director-Gcneral of Observatories was made" 
eonsulting officl'r in connection with this work. His advice is "sought regarding 
the starting of new raingauge stations, and he rceeives annual reports from the 
local o!licers responsible for the registration of rainfall upon the efficiency of 
the "",I<, A. ge:.oral a.oaunt of the ayNt"m, which came into operation in the 
Yjl8l' 1a91-9p., will be found on Plllles 5-S of the Administration Report of the 
Year 1889-90, and on pages 6 and 7 of the AdmilUstration Report for the year 
;t890-n. " 

The following is a statement of .the number ~ rainguage stations from 
which data were received for pnblir.::ltion in the RainfaJl.,data of tndia at the 

"~end of fhe year !- " 

) 

Number , Number 
Province. of l'roviDce. of 

dation •• ~tatiOD •• . . . , -1Imma .~ 

_. ,231 llaIoclUsta.a. - .N 84 - . 
~. 126 llahmtana • 176 ... ... .~ . 

1Jengal , ... . 
• N 2U Central India . .. .. . 118 

lIihar and Oriua ... ... 312 Control p...m... ana lIerar ... _ 189 

Uaitod Pmn-.. - 216 ]!omba,. and Sina ... ~89 

l'Dja\ - ... 192 Hyclorabacl "Ill ... . .. -
~1Udu.ir ... - ... 88 lIylO1'O .- 'N '17 -Jrarth·w .. ROORtier l'rovmco 88 :Maclru ~lum;,g PuHukkotsI. 

, 6U . ~. .....,. 8Dd Co<hin~ 
~ - < , 

1 " ~ stated in the last Administration Report" letter was addressed in: 
;J"anury .1920 to most of the officers in charge of rainfall registration asldng 
lor Pl2!! 4.equ~t inspections !>f r!lingnllges ; it was sugg~st~ thl\t they sh~u1d 

5 
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adopt the meth~d in vogue in the )ladras Pretrideney of infMming tIle Wotrid 
officers in Janunr,r elWh year of the names of the stat;"'" whleh had DOt ~ 
illIIpected till then and of asking them ID in.<pect as many of tbe.e .. J>'lOOlhW 
before the 3lst March. The reports far 1920-21 ahowed a gratifying .~..,... 

·ID tltis letter. Thi5 year's reports ex..,it.it a further imprOYement in the 
number of stations inspected' in Bengal, Bihar and Oriooa, Kasbmjr cd 
nyderabad. The perecnlDge of inspeetions attained last year ... maintained 
in all the other provinces with the ,.ingle exceptiOn of the t:nited ~ ; 
where however the number of stations inspeetOO tills year ... only two-thirdl 
of that last year. , '. 

The following reT'oris give a brief I!llmmary of the reporQ, of the ~ 
in charge of registration for the year 1921-22_ 

BUrmD.-Thcre were 230 raingau!,e st.ations against 216 last year ; DiDe 
new !ltations "\vpre opened in th~ pooriy rep ... ented Northern Shaa Stater.. 
Of the total I ~ were meteoro1ogieaI obsenatories, 26 were in eharge of the PahIiI: 
:IV orks Department and 2 in charge of the Agrieultural Department; the ftA 
were untier district officers. The tobl number 3lf rainganges inspeeted daring 
tho year w88178, t>1ld the illIIpectioDB were .... tisfactor.r : of ~ stations iDSpeeted 
144 were. reporteiJ to be in good, the r~ iu fair. eoudition. 

Msam.-Tho number of stations inspected was 114 and the mnnber of 
illIIpcctioDB 160; the .corresponding ~ last year were 117 and 173_ -

Benual.-T19 number of stations illIIpected was 151 as agaiBsI; 11~ ~ 
, previous year and 78 in 1919-20. The number uninspected waa 9-1. . 

- B.har aM Orls.a.-The Dir'l"tor of Agrieulture states : , 
.. It is satisf •• tory to note that out oC 285 stations 242 stations ....... 

inspected by Gazetted officers against 210 inspected last year. The number 
of in"l'ection9 iI:creased in moat districts, but in Patna only 5 ont of 17 
gauges were inspected. Steps ,vere taken to remo'"e the dnects diselaeed 
by the illIIpection cards.. 

Registration ...... ;eglected or ina ..... ately' csrried out at &e1"1!ral 
statioDB in-charge, for the moat part, of minor police and post olliee officiaa 

~ It is difficult to bring effective PJ"!'SSUTe on I!llchagents in eonneetion with a 
c, duty in which they have no interest what..-er and the wIue <If the st&tistd 
f eould probably be improved considerably by. abandoning the regisuation ~ 

statiODB whue tlIe officer responsible proves incompetent, and having the 
'j fact recorded in hia character roll." - , 

, 1l.1I'ted PrOt!.nc .... ""'Ottt of 272 statioDB under the supervision of distriet 
and eanal officers, only 43 per ,cent. were inspected, as compared with 67 per 
cent. in 1920·21. ' •. 

, :.; 
P"njab.-1l5 !ltations were inspected by chi! officers on .. or twice in the 

year. The gauge. in charge-of civil.. offie.,.. were all in good eondilien. N .. 
report regarding t."e number of gauges inspected ...... reeeived from the Hoshi&:-
pur District. The 1"!\ing~uges und£r csnal officers were also reported to b<! iii 
good order. ,-, ' -

K ... 1t~ir.-Tlie l'lfet,,?rological Reporter ~tes .. Out of 39 ~nons: 8 U'& 
PleteorologleaI obse"-llli!nes and the relll{lining 31 8l'\l merdy rain reeordinc 
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stations. The numb.·r of inspections of .raing-Huge stations made' during the 
year was 14 again.o::t 8 of last year, which is satisfactory". 

Til. lo·orlh·West Frontier Provillc<.-Tbe Hevenue Commissioner writes 
that out of 36 grmges 28 were inspected during the year excluding two which 
were dl!Stroyed by enemy action during the .Aft!han War. A paragraph devoted 
to the subject in the Annual Heport of Land Hecords and Agriculture for 
19::!0-21 states :-" The remarks made in la~t year's report as to the necessity 
for inspecting at lE"~st 75 per cent. of the raingauge stations each year have 
been complied with1 as all the rnillgauges in the province with the exception 
of a few were inspectt!d by collectors and their assistants during the year 
under report ". . 

Bal1tchist(!n.-~The Rcycnue Commissioner does not give the number of 
staticns ·;w;pected, but writl$ U Haing:lU~cs in the .Agency were regularly ,read 
by persons in charge and inspected ol.!cllsiollully by various officers fl. 

Bombay and Sin..!,-The Director of Ag'l'icult~rc writes :-

_ " It is very satisfactory to note that the work of inspection has been 
mOTe satisfactory even thflD in the prc,-ioTls year in the case of the British 
districts. Out of a total of 278 gauges in the Presidency as many as 241 
or nearly 87 pE'!T cent. were inspected -during the year under report as . 
against 226 or 8:l per cent. during the last year. The· total amow:rt of 
inspection al<;o shows n~ advance OYer thc previous year, the total number 
of inspect~_ons during the year being 354 bgainst 334 of the last year." 

" With regard to the Nath'c States it may be said that though the 
progress made in the last year has not bt.>en maintained during the year 
nnder repQrt. thE" SWOWlt of illspecti<.>n is in no way unsatisfactory. Out 
of a total of 61 ganges as mnny as 44 bave been inspected or 72 per cent. 
It is hoped to make a decided imprlJYCmellt, by repeated reminders during 
the course of the current year." 

R(ljputana.-Th~ triennial report from the Agent to the Governor 
General, Ra~puta.na, shows that during the three years ending 31st March 
1922, 1.11 the rain.gauge stations werp. !nspectell in all the states except ~Iarwar 
and iaipur ; in the former only 15 stations were inspected out of a total of 
31 and in the latter :;6 out of 411. 

Central Prolojnces and Bcrar . ....:.-The numlJer of inspections of raingauge 
stations in the Central Pro\'inces durillg the year ' ... ·as 206 against 202 in the 
pre"ious year aud 179 in 1919-20. In Ecrar there were 64 inspections against 
88 in the prPnous y.ar. It is stated that th. inspecting officers of the 11 
dip--u-icts (Saugor, Jublmlpore, Seam, Nnrsinghpur, Hoshangabad, Betul, 
Chhindwara, ~.gpur, Haipur, .A.mraoti and Yeolmal) had not made sufficient 
inspeetiuDs in confonnity with instructions contained in paragraph 10 of 
Re\"enue Book Circular lII·2. 

• HyderauatJ.-Tht-re are 17 raingauge stations under the Nizam's Public 
Works DcpartI!lent, of which. 15 were uL<;p('J":ted. • In addition there is a rain· 
gau£e in charge of thc Residency Surg~on onll one at Bolarum attached to the 
Indian Statio ... HospitaL 

MY·'ore.-Out of a total of 226 .ultion. in the state 184 or 81 per cent. were 
i!1spet:ted against 80 ill 1920; 106 gauges were -rj<;;te<l more than once. 
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. Madrru.--Out of the 492 r&in rpCOTding nations 3!)t ..... ia tM ~ 
Presidency ; o~ tbese 361 or 92 per ccnt. were iru<pected. Of the l(JO .... t_ 
ill tbe States 95 were inspeeted n. against 82 Ia&t year. The )~,~ 
lIladras, desires gr""ter prnmptitnde in the despatch of iMpeetWu rep->T1..1, and 
\\;tb a view tl> economy in postage the invariable use of the impeetioI1 ny,rt 
cards ;"stead of le}ters. 

SUlIlIAB!". 

In Burma, ".Assam, Bihar and Orissa, the North·West Frontier ProviDee, tI>e 
Bombay Presidency, Hyderabad, ;'ly""re and lIadraa, the proportion of nia!aIl 
stations inspected ... as over 75 I.er .ent., ... hicb is satisfaetory. In BenpI; the 
Punjab, and the Central Provine .. , where between W 8IId 75 per _t. of 
gang .. .,were in~~ted, there is room for further improvement. Bat in tI>e 
United Provinces and Kashmir, wbere less than W per .ent. of .natimJs 
were inspected, seriona efforts should be made to increase the pereentage of 
im~pections. 

SEIlWOGlU1'l1 OnsJ:a'r"TWN~ 

15. Seismologicill observations were recorded througbout the year by two 
Omori-Ewing .eismo~aphs at Simla and at CaIcntta and one at Bombay ; by 
lliloe seismographs at Kodaikanal : and by means of other .. If-~ 
instruments at Colab .. (Bombay): 'I'll. data were transmitted to the Seismo. 
gical Committee of the British Association. 

16. The observatories at Madras, CaIcntta and Bombay'determine time 
from star obs.rvotiGD. and commnnicate it to the local porte by tilM-ball 
lignals. The distribution of time over the <OUl!lry generally is made from the 
Madras observatory by a signal transmitted daily at' about 16 hours onr the 
Indian telegraph system:- A wireless time .,-,,'"Ilal for the use of ships b-.:l
easted twice dally a~ 1-30 and 13·30 G. M:T. from the CaIeutta Radio station ; 
t\!e signal is se"t direct from th~ Alipore observatory by autOmatic apparatus. 
.l.t Bombay the Telegraph Department have completed the line from the Col&b& 
observafory to the Radio station, bnt the automatic apparatna'for tnmsmitting 
tloe signa4 bas not yet been inst.aJled. 

All th~ time work waa performed astisfactorily- dnring the year. 

P~ONS. •• 

1i. There "'ere no changes made, dnriDg the' year ia &be fona of W 
routine publicationg of the department, nf whicb a description will be fOUDd Do 
the departJilental administration reports nf ]907-08 and llllo.U. Pnbli<atioa 
"of the Monthly Weath~r R<:view and of the Annual f:nmmary, whieh had bee.a 
stopped during the war, was actively resumed, and the issne for ~her 
1918 had appeared by the end of the year. 

The monthly anj annnal supplements to the Indian DaiJ,y We.ther R.oport 
_~"ve bee.n printec1 as'. usual, and suppI;y the general need for pzompl 
information. 
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'As'~l, lbe,telegraPhic weather Jlwnmary~,p:<l'iI\l$/l1!!1i -!4>;'\Ijl~~ 
daHy alloot'llOOn .aod::the \Wedrly raiofall.Jl\lJllJll~_AUJmijed.~,1JI.e G._U~ 
-()f lmiia,and to pl'e$SeOJ'lleSp~ndents In, Simla. - ....... 

Tha ,amounts 'reelisep..tr<)m ."b~erjber. dudu:! the year ~or the <laily 
telegr~phic wealller 'B)lD!lAary.)V,IlS I!s. 5,023" wJ'i!e those rec~ived 10r t4e-'l!,<!i~ 
Bengal,.Bombl\Y 1II).i! Madras Daily 'Weather ,:Jleports and "for We~k:Iy-:Weathe!, I 
!lIld Crop telegr/llllll ~<!U!llejlJ~s. ~,99.~,: '.' ' , . 

The amount debited·to this.department.by the .p.ost,III!.d'I~~!:'a.PjJ.!ne.JM.tt
. meut for,th/l,tr"ll smission, Qf tl!-e.,da.i!ytel")ll'apl).ic weather summary throllghout' 
• India is About ,B.s. /i,000 a .Yenr., al).d in.lll-des provision 1'qr,jI n1lll!oer of -Gavern. 
,ment.officiala to,whoQl,it iss.uppliell.fre~. . , 

The following memoirs ,of' the .indian ¥~te$l'Olog.i!lJll.I1epj$.D~t ~. 
published during the iY~ar .-. •• " 

V..,lume XXII, Part .vI, < 'On dust-raising winds and descending. _r. 
rents,' by Dr. E. H. Hankin. 

Volume XXII, Part VII: • On dust-raisiog winds,. by Dr. C. W: B. 
Normand. 

• I" 1 • 

, Volume XXIII, Part I, • Wet bulb temperatures and the thernlodynamica 
_ of the air,' by Dr. C. W. B. Normand • .'. , ',.' . . . '.. ..-

.. " . .:.. . 
Volume XXIII, Part II, • Correlation in seasonal variations of weather, 

VII, 'l'he loeal distribution of monsoon rainfall,' by Dr. Gilbert T. 
Walker. -

\ 

LmlWty. 

18. The number of boOks--and pamphlets, either purchased or presented by 
.. ientilic bodies added to the library during the year was 688 as against 598 
i .. ' the year 1920·21. " . -

The work of classification based on the schedule of the International 
Catalogue of Scientific Literature, made fair progress, the current books and 
pamphlets being classified on receipt and the cataloguing of the old stock in the 
library being gradually earried on. BoUI subject and author card catalogue are 
being prepare<!. By the 31st of March 1922, ~709 books and paml/blets had 
been catalogued and card indexed.' . . 

• CONCLUIlING REl<Aruts. 

19. The Meteorological Department owes a large part of its usefulness to 
the sympathetic assistance it receives from outside departments. Civil Surgeon .. 
811.d other officers of Government departments, as unpaid auperintendents of 
observatories and in other capacities, help in the meteorological work; the Tele
graph and Postal Departments assist in every way in the rapid transmission of 
meteorological information, at tbe Bame time that they allow their "employe. to 
aet as observers. The I'Ill9:~u~9P~Jll'. T~I,';b"'!~~ D!p/lrtment, also, by giving 
free tnnsit ~ the daily l'£cords !!f th! -P~rsi~ ~~!:~rie.. plaeee !! ~g. 
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amount of mGst tl8eful W01'DIAtion at the diopooal of the Xeteorolog~ ~ 
ment. Weekly telegrams were received from May to September froJD thr. ~
.tor of· the Royal .Al1r.d Observatory, Mauritius, aa wen aa from the de;>art-~ 
observatories al Zanzibar and Seychenes. These te)egrama gave n!=',Je jllt· ... -
mation of the weather conditions in the Indian Ocean and the ~ .. 
indebted to the ofllcers indicated for the pnnetual tranmni8IIiDn of the inf<>naa.
tion. ThaQka are -more apecially due to the Director of the Boya1 AIf....t 
pbservalory for his courtesy in placin:r the JI'.eteo:'oIt¥ieal data of that 0-"'
~I<!ry at the dVq:,08id of lb. Indian MeteoroJogjeal Dwartment-

. / . 
Thi\ department is greatly indebted for important information aho>a1: 

meteorological conditions prevailing before and during the ronth-__ u 
to the Controner, Physical Department, Cairo ; the Direeton of the Oboo!rTa

. toties at Buenos Ayres, Santiago and Batavia ; and to the Tariona oflieera aro>und 
the Indian frontiers who have coReeted and onpplied valuable IIIIDWfa1I infor
D111,uQD. 

GILBERT '1'. WALKER, 

Dir.etor.(}e1Ieral 0/ OburTGlorin.. 

.. - .-
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